The work environment is associated with some risk factors for health and especially for cardiovascular diseases (CVDs). Job strain, sedentary behaviour and a low physical activity level during work time have been proposed to play a major role in CVDs. 1 The level of job strain has been proposed for a long time as a risk for diabetes and some CVDs, such as coronary heart disease (CHD), atrial fibrillation and stroke, but with no association with common cancers or chronic obstructive pulmonary disease. 2, 3 For about 100 years the industrial and technological revolutions have largely promoted the development of sedentary and physically inactive lifestyles in the workers. Physical inactivity (a daily physical activity level lower than the World Health Organization's recommendations) must not be confused with sedentary behaviour (sitting and lying daily activities inducing a low energy expenditure 1.5 MET). 4 Today, low physical activity level and sedentary behaviour are well proven as independent leading risk factors for noncommunicable diseases. 4 It is recommended to combine regular and moderate physical activity practice and limitation of sedentary behaviour, which both reduce global and cardiovascular morbidity and mortality in the general population. 5 With 8 h mean waking time spent on in the workplace during working days, it is clear that occupational tasks and environments play a major role in the individual's daily physical activity and sedentary behaviour times. Thus, the World Health Organization and World Economic Forum have indicated that the workplace offers an arena to promote physical activity and reduce sedentary time. 6 It has been recommended first to decrease global working sedentary time and to introduce regular short break periods during prolonged sitting periods and, second, to increase the daily physical activity level of workers. 7 However, the objective measurements of times spent in sedentary behaviour and physical activity vary greatly among different occupations. Briefly, during working time white-collar workers have significantly longer sedentary behaviour times and lower light-intensity or moderate-to-vigorous physical activity levels than blue-collar workers during their work hours. 8 Despite a trend towards a reduction of occupational physical activity (OPA) level over the past decades, many manual jobs still impose a marked physical constraint.
François Carré
The work environment is associated with some risk factors for health and especially for cardiovascular diseases (CVDs). Job strain, sedentary behaviour and a low physical activity level during work time have been proposed to play a major role in CVDs. 1 The level of job strain has been proposed for a long time as a risk for diabetes and some CVDs, such as coronary heart disease (CHD), atrial fibrillation and stroke, but with no association with common cancers or chronic obstructive pulmonary disease. 2, 3 For about 100 years the industrial and technological revolutions have largely promoted the development of sedentary and physically inactive lifestyles in the workers. Physical inactivity (a daily physical activity level lower than the World Health Organization's recommendations) must not be confused with sedentary behaviour (sitting and lying daily activities inducing a low energy expenditure 1.5 MET). 4 Today, low physical activity level and sedentary behaviour are well proven as independent leading risk factors for noncommunicable diseases. 4 It is recommended to combine regular and moderate physical activity practice and limitation of sedentary behaviour, which both reduce global and cardiovascular morbidity and mortality in the general population. 5 With 8 h mean waking time spent on in the workplace during working days, it is clear that occupational tasks and environments play a major role in the individual's daily physical activity and sedentary behaviour times. Thus, the World Health Organization and World Economic Forum have indicated that the workplace offers an arena to promote physical activity and reduce sedentary time. 6 It has been recommended first to decrease global working sedentary time and to introduce regular short break periods during prolonged sitting periods and, second, to increase the daily physical activity level of workers. 7 However, the objective measurements of times spent in sedentary behaviour and physical activity vary greatly among different occupations. Briefly, during working time white-collar workers have significantly longer sedentary behaviour times and lower light-intensity or moderate-to-vigorous physical activity levels than blue-collar workers during their work hours. 8 Despite a trend towards a reduction of occupational physical activity (OPA) level over the past decades, many manual jobs still impose a marked physical constraint.
Recently the possibility of a physical activity healthparadox has arisen because of the observation of an increased early death rate reported among men with high level OPA. 8 Last, a debate concerning the cardiovascular protective effect of leisure-time physical activity (LTPA) in this population has begun. 9 The aims of the epidemiologic study presented in this issue were to investigate the interplay between OPA and LTPA as well as job strain on CHD risk in a large population (N ¼ 3310; 25-64 years old) of Northern Italian working men coming from three previous longitudinal (follow-up 13-16 years) pooled cohorts study. 1 Results of this study have confirmed the major beneficial effect of LTPA on CHD risk in physically inactive male workers. Moreover, the combination of physical inactivity with high job strain work presents a multiplier effect on the risk for CHD and the recommended (intermediate American Heart Association level of physical activity) LTPA practice has a marked protective effect. Thus, LTPA practice must always be recommended in these populations. Moreover, in accordance with other studies, it must be associated with a decrease of sedentary time during working time. 4 However, the study from Ferrario and colleagues showed also a lack of protective effect of LTPA practice in other OPA-job strain categories and its potentially (because of the low number of CHD events) harmful effect in the highest OPA group. Thus, it is possible that the classical LTPA recommendation may not be appropriate for this worker population, including to erase the risk associated with their high physical OPA.
These data may seem surprising. Indeed, it must be remembered that the 1950s' pioneering studies in favour of the beneficial health effects of physical activity concerned American longshoremen and English bus controllers. Many subsequent studies confirm the inverse association of total daily physical activity with all-cause and cardiovascular mortalities. Thus, the current recommendations for daily physical activity practice consider that the three main domains of physical activity (leisure time, occupational and commuting) are beneficial and alike. Currently recommendations for weekly physical activity (at least 150 min of moderate physical activity/week) are poorly implemented in workers. For example, it is striking to note that even in healthcare workers, clinical and non-clinical, only half of them follow these recommendations. 10 For less than 10 years different effects of LTPA and OPA on health have been reported, suggesting a physical activity paradox. Several studies, but not all (see Coenen et al. 8 for review), showed detrimental health effects associated with a high level of OPA concerning mainly global mortality and CVD. A recent meta-analysis showed that men with a high OPA level have a 18% increased risk of all-cause mortality, even after adjustment for LTPA, in comparison with men with low-level OPA. 8 This detrimental effect is particularly marked among men with a low fitness level. 9 Other data support the fact that high OPA and LTPA may not have the same physiological effects. For example, the individual VO 2 max. level is positively associated with LTPA but not with OPA levels. 9 The differences in the nature of occupational work and LTPA may partly explain this paradox of physical activity. LTPA includes mainly short durations of dynamic activity with adapted free rest duration that induce a training effect, and heavy OPA includes mainly intense and repeated long duration static physical activity with non-free rest times. It has thus been proposed that physical activity performed during the specific context of work is associated with psychological constraints and has direct deleterious cardiovascular effects (prolonged heart rate and blood pressure elevations) associated with increased levels of low-grade chronic inflammation and of oxidative stress. 11 Moreover, high OPA level workers are known to be fairly inactive during their leisure time, present several other health risk factors, such as alcohol and smoking, and have a low fitness level. 8 However, several questions remain unresolved. A gender effect seems associated with the OPA level's health effects with less deleterious effect and no increase of mortality in women, 8 even if a very recent study showed a positive relation between the level of OPA and the risk of cerebrovascular disease in women. 12 The high level OPA deleterious effect reported seems to concern specifically CVD and does not appear to affect the incidence of cancer and metabolic diseases. 8 A lower mortality rate is reported in farmers, a job that is associated with a high level of OPA, than in other workers. 13 Even if potential risks of too much sporting practice are proposed, the professional athletes, a very high-level OPA population associated with a high job strain, present a longer longevity than the general population. 8 Sustained LTPA practice can reduce job strain and present positive effects on depression, anxiety and psychosocial stress in healthy subjects, as in cardiovascular patients. 5 Last, the highly debated nonprotective effect of LTPA in the case of a high level of OPA is not really explained. 1, 9 To conclude, the health paradox of OPA that could be aggravated by job strain calls into question the classic idea that physical activity practice is always beneficial for health and particularly for CVD prevention. So, it does not seem appropriate to include a high level of OPA in the total daily physical activity time considered as a protective factor. Therefore, it seems reasonable to continue to recommend regular LTPA practice associated with a decrease in sedentary behaviour during working time for all workers presenting with low OPA and high sedentary behaviour levels. Regarding high OPA level workers, the reduction of sedentary behaviour should be recommended if necessary, but the attitude towards LTPA deserves reflection. More research is needed to elucidate the complex relationships between OPA, LTPA, job strain and fitness level in affecting workers' health before recommending that high OPA level workers abstain from practising any LTPA.
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